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The CONTENTS. 

the Centmuati»» •fthi Enptrimejiti nuterniug Rcfpiration,^ remipi iu the precedent VraS, 
afid ceminutticated by the ftmt N^te ^uth»r,in Ten other titles ; viz. Of the Jccidents, that 
happen d to AmmaU in ^hf irought to » Confideraite degree of KarefaiiioH ; To •which is an- 
Hes'd a digrejjhe ExpermeHt co»term»gKefpiriitkn upon wry high Mountains. Of the Obfer- 
vatiottl produced in an Auimal by Changes as ta Rarity and Venfity m»de in the felf-famc Ai^. 
Of an unfnceffsfall Attempt, to prevent the Necefllty ofR.efpiration by the PrcduBion of Growth 
gfjnimals in they icuum Soy Viznnm; together with tvto digrejjive Experiments concerning 
thExpanSt»ofS!oud, and other Animal juyces, as alfoother f»ftparis,eveninc»ld Animals, 
Ofthi power o/" Afliiefaftion to enaile Aninntls to hold out in Air, by rarefaUion made nnfit for 
siffpiratiou. Some Experiments Jheiuing, that Air, became unfit for R.efpiration, may retain its 
vjouted PreJJure. Of the tifi of the Air to elevate the Steams of Bodies, Of the long continuance 
of a Slow- worm and a Leech alive in the Vacuum. Of what happen' d to fame Creeping 
Infeftsi sndof the PhcenomenaJugge3ed by Wingcdlak&s, in the fame. Of the Neceffity 
efAir to the motion of (achfmaU creatures, at Ants,fl»i even Mites themfelves. An AcctmfC 
tftwtBit^ : I. iJ^ACiS written by the Hottourable Koh. Boyle, concerniHg Cofmical 
Qualities ; Subterraneal and Submarine Regions ; the Bettoffl of the Sea 3 together with 
^IntroduHiontttheHiBory of pSiTtkuht ^nalities. II. CATAt GV S FLASITA' 
M.VM ARSrllJUi •j)»riJohannis.Raii^.ii.ei'M,«.egw. . 



A Preface concerning thefe Experiments. 
though, to Jl)ttuprtli)iityjtht?ieiace,whicb the Author had made to all he wrote about Refpi- 
tit\on,have.ii'en purpojety omitted j yiet there are fame few points fo nccejfary tobe tal^en notice 
pffthat 'tis thought unfit t» leave them vtholy untouch'd. For, the following Experiments be- 
ing ttotatfirSl written fotthe Prefs,a»d thrown by for many years, tifl they were very haSiily ga- 
ther' d together, and in fome places fupply'd with others-, little left haflily annex' d to make fomi 
neeejfary fupplyi,the Reader muSi not ^xpeS iufuch a Cafuall Traft (which the Author co»- 
fejjesttbtone oflhemeiiimperfeil and immethodicall cfall his contpofures) any thing but Novel- 
ty, and 1truth,aud an Earned defire to be (erviceable in an Inquiry fo important to Mankind, t» 
the Curious in getural,and efpecially to Phyfitians, who by the incour aging mention they have 
made of his former endeaviurs iu this kind, have invited him to add thefe matty new Experiments 
tithofe feWythey had hithertoexercifed the'trWits upon ', And , to leave them the more freedom t» 
do fojhepnrpofely forbore to confirm,or confute any UyfotheCiSiOrfo much as propo(e any of his 
ewn-tdeclaring it to be Us Aime,uot to efpoufe or make a party,but to communicate to the Curious 
fame matters of iidi,that are new 5 itnA '» ^b hifiorical way impartially delivered. JSo more 
efPreface isHow to be added, but that 'tit thought fit, for prevention of Ambiguity . to give thU 
AdvertifemtKt touching the ground ofthe Title of y?iCUUm'BoyliBinnta, to be met with in thefe 
Experiments ; that as Learned me»J>oth Englifi) andtorreigners, m their writings have famh 
mlyfor diSlinBion fakf imploy'd the titles o/"Machina BoyIiana,««i Experimenta Boyliina; 
(0 the Author,ti^4t writ thefe,for the moB part in haB,a»dfer his own memory, did, for iifpunb 
fake,ct^ the aifeiece of the Air procured in his Receivers, out yacmim ; whence by Analogy was 
fram'dtheVzcunTa.Boy\\atKim,whichhethereforethinkfthe lefs improper, bscaufe to call it 
Vacuum ah fdutely, would be fudged by rnany a declaring himfeifa Vacui!Kw6') dees net yet own 
the being either of then opinion,or a downright Pletud ; tr elfe he muslhe troubkfome to tho'^ 
Reader and himfelf,by frequently explaining, what fort of Vacuum he under Hands ; whereas 
he declares once for all, that by the Vacuum Boylianum he means fuch a Vacuity or Jb fence of 
Common h)r,as m wont to be.effe(ied tr produc'd in the operations of the .Viacbina Boyliana. 
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The XL Title. 
^fthe Accidents that hap^en'dto Animals in Air brought to 4 eoHjiderable de- 
gree ^ hfit not near the utmojt ow, of RarefacHon, 
IN the Generality of our Pneuraacical Experiments upon Animals, it 
fuited with our pttirpofcs,to rarifie the Air as much, and for the moft 
part as faft,as we could ; but I had other Tryals in Deiign, wherein an 
ejttraordinary degree of llarefadion, but yet not near thehigheftto 
which the Air might be brought by our Engin, feem'd likelieft to con- 
duce to my inquiries.and particularly fecm'd hopefull to afford fome 
light in reference to thofe Difeafes and Diftempers, that are thought 
primarily to affeft the Refpiratory Organs, or co depend upon fomc- 
thing amifs in Refpiration. 

Wherefore having (7*rf^/, by the help of which fuch Experiments 
might be much better per form'd then elfc they could, I attempted fc- 
veral of them •, forac of whofc fucccflcs I find in the following Mcraori- 

ah. 

Experiment I. 

A Z-tW* being put into a Receiver,capablc to hold about 4f pints of 
water,the Glafs was well clos'd with Cement and a Coycrj 
A»gitB jtfth. but none of the Air was drawn out with the Engin«r,.or o- 
therwifc. And though no new Air was let in, nor any 
change raad« in the imprif»>nM Air jvet the Bird continu'd there 3 hours 
without any apparent approach to acath : And though it feem'd fomc- 
what fick,yet being afterwards taken out,it rccover'd and liv*d feveral 

hours. 

Experiment 2. 

From the abovemcntionM Receiver about half the Air was drawn 

out , a Z»Wtf being then in the Glafs, and in that rarify'd 

duguft xSA- Air (which appear'd by a Gage to continue in that ftate ; the 

Bird liv'd an hour and near a quarter before it feem'd in 

danger of death i after which the Air being let in without taking off 

the Reccivcr,flie raanifeftly recover*d,and leapM againft the fide of the 

Glafs i being taken out into the open Air flic Hew out of my hand to a 

pretty diftancc. 

Experiment 3. 
We conveyM into a Receiver, capable to hold about 4J pints of wa- 
ter, a Z,4ri^,together with the Gage^ by the help whereof we pump'd ouK 
of the Receiver^ of the Air that was in it before-, then 
S*itmi.fA, heedfully obferving the Bird , we perceived it topant very 
much,fo that a Learned Phyfitian (from whom I yet dilV 
fcntcd,)judgMthofe beatings to be Convi-Jfive : Having continu'd 
^us for a little above a minute and a half j the Bird fell into a true con- 
vuUive Motion,that caft it upon the back'. And although we made great 
haft to let in the Air j yet before the Expiration of the Second minute, 
andconfcquently in Icls than half a minute from the time i.t.T.edi t !y 
preceding theConvulilon, the Lark was gone pattailrtcov.ry.th >ugh 
divers means were us*d to effed it. -£•«- 
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Exptriment 4> 

Prefently after we put into the fame Receiver a (7reeftfiiKh,3.nd having 
withdrawn the Air till it appear'd by the Gage there remairi'd bat half, 
we prefently began to obferve the Bird, and took notice, tijat, within t 
minute after,flieappear*d to be very (ick, and fhaking her 
head, threw againft the infidcofthe Glafs a certain fub- SifteiH6.^t}u 
ftance which I took to be Vomit, and which afterwards ap- 
pear'd fo ; upon this Evacuation the Bird fecm'd to recover, and cob- 
tinue pretty well (but not without panting) till about the end of the 
fourth Minute,at which growingvcry (ick, (he Vomited again (fhaking 
her head as at firft,)but much raare un^ueftionably then bctore.and foon 
after, eat up again a little of her Vomit ; at which time (whether that 
contributed to her Recovery or no) Ihe very much recovered. And 
tho ihe had.in all.three fits of Vomiting •, yet for the laft feven or eight 
minutes that we isept her in the Receiver, fhe feem'd to be much more 
lively then wa« expcdcd '■ which may in part be attributed to a little Air 
that by an accident got in, tho it were immediately pump'd out again. 
At the end of a full quarter of an hour from the firft Exhauftion of the 
Receiver, the Bird appearing not likely to dye in a great while,and the 
Engine being needed for other Ufes, we took out the Bird and thereby 
put a period to the Experiment* 

ExMnment 5. 

I now thought it fit to try,Wnethcr,though a Viper would not hold 
out very many hours in Air brought to as high a Rarefaftion, as we 
could bring it by our Engin,yet to that cold and vivacious Animal , a 
very fmall proportion of A»r, in comparifon of what was neceffary to 
hot Animals,would not fuffice to keep it alive for a confidcrable time : 
TheNarration of the Experiment I find regiftred as follows. 

A Viper lately bought of the perfon, that at this feafon u- 
fes to take new ones.almoft from day to day, was included j(firi/.iath4 
together with a Gage in a portable Receiver,capabJe to hold 
about 3i pints of water. This veflel being exhaufted,and fecured againft 
the regrefs of the Air,the imprifoned Animal was obferved from time to 
time J and obferved not only to be alive, but nimbly to put out and to 
draw back its tongue about 3 6 hours after it was firft Ihut up-, for which 
reafon we continued the Veffel longer in the fame Ihady place j where 
attheendof 60 hours looking upon her,as I was going to bed, flie ap- 
peared very dull and faint,and not likely to live much longer : And the 
next morning being by fome occafions carried abroad, and coming to 
look upon the Glafs prefently after dinner, I found her ftark dead 
with her mouth open'd to a ftrange widenefs •, wherefo?*e fuffering wa- 
ter to be impelled by the outward Air into the cavity of the Receiver, to 
obferve how far that veflel was then emptied of Air, we found by the wa- 
ter that was driven in,and afterwards poured out again and meafured, 
that 4 parts of 5, or rather 5 of6 of theveflei'd AirCifl may fo call that 
which was Ihut up in the Receiver; had been pump'd out : So that in an 

X z Air 



(20^8) 

Air fo rarify'd as to expand it felf to 5 or 6 times Its former and ofual 
ditneniions,our Viper was able to live 60 hours, that we are Aire of,and 
perhaps might a pretty while longer. 

A dlgrejfive Experiment Concerning Refpiradon upon very high Mountains. 

TO iliuftrate what I have taken notice of in the Printed Experiments 
about the unfitnefs for Refpiration.obferv'dby the learned Acoji* 
in the high mountains oi Pariacaca,! Oiall here add, what I have had the 
curiofity andoccafion to learn from divers Travellers , whom I pur- 
.pofely confulted about thefe matters • whereof you will j^ealily believe 
that notmany of them have had opportunity to give Accounts. Meeting 
with an Ecclefiaftical Perfon that had vifited thofe high mountains of 
.AnKenia,(on one ofwhich,becaufe of their height,thc Tradition of the 
Natives will needs have the Jrk^to have refted -, ) I ask'd him, whether 
thofe Mountains are really fo high as is given out, and whether at-the 
top of that he vifited he found any difficulty of Breathing. To the firfi 
part of which Queftion he anfwer'd J That.theywcrc really exceeding 
high ('which he might well judge of, having been upon fome of the raoit 
famous both in £ urops, A^a^und Africa j ) and that he could not come 
to the top,becaufe of the unpaiVable fnows.* And to the/<rf«Wpart he re- 
ply'd, that whilefthe wasin theupper part of the Mountain he plainly 
perceiv'd.thathe was reducM to fetch his breath much oftner than he 
was wont,and than he did before he afcended the Hill, and after he came 
down from it. And upon my inquiring, whether or no that difficulty of 
breathing might not be acciaental,or peculiar to him, he told me that he 
hirafelf having expreft fome wonder to find himfelf fo fliort-winded,thc 
people told him that 'twas no more than happen'd to them when they 
were fo high above the plain ; it being a common obfervation among 
them. Andl wasthemoreinclin'd both to make inquiry about thefe 
matters ; and to believe what he faid, becaufc what he related of their 
being cover'd with fnow, and of an odd Temperature of Air, I had 
learnM before from a Travailer of another Nation than this Perfon,and 
a ftranger to him. 

The fame Churchman,being ask'd by me, Whether he had not in fome 
■psivtof Europe made the like obfervation (of the difficulty of breathing) 
tojd raejthat he had done it upon the Top of a Mountain in the Coun- 
try of Seuenes in or near the Province of Languedoe •, which may ferve 
to confirm what I am about to relate from the mouth of a Learned Tra- 
V3iler,that was upon the Top of one of the Pyrenems that is not very re- 
mote from the Mountains wefpeakof. 

This Gentleman,who was a perfon Curious and Intelligent, being 
Brother in Law to ©neof the chief Lords of thofe parts, was by him in- 
vited, about the beginning oi September to vifit a neighbouring Moun- 
tain, thatisatleaft oneof thchigheft of thePjrf«M«j, which is com- 
monly called Pic de Midi, upon whofe Top, (where a Tent was fprcad for 
them) they ftay'd many hours. His Anfwers to the other QueftionsI 
asked him, are elfewhcrc related : All that concerns this place being that 

I 
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I find this fet down among my Advcrfaria •, w*.[]I alfo inquired of hlim 
whether they found the Air at the Top as fit for Refpiration as Com- 
mon Air, which he told me they did not, but were fain to breath Ihor- 
ter,and oftner than ufuall j and becaufe I fufpefted , that might come 
from their motion,! ask*d,whether they obferv'd it to ceafe, when they 
came down to the Bottom of the Hill.which he told me they plainly did, 
befidcs that they ftay'd many hours at the Top, too long to continue out 
ofBreath. 

But that I may not here conceal any thing, that may conduce to the 
Difcovery of the truth in the matter under confideration, I Ihall here 
add,that I did fometimcs think it worth further Inquiry, Whether the 
Sicknefs,if not alfo the Difficulty of breathing,that fome have been ob- 
noxious to in the uppermoft parts o? Pariacacha, and perhaps fome other 
high Mountains, may not be imputed not fo precifely to the Thinnefs 
andRarity of the Air in places fo remote from the lowermoft part of 
the Atraofphere,as to exclude certain fteams of a peculiar nature, which 
in fome places the Air may be imbued with ? In favour of which fufpi- 
tionl reinember,that inquiring once of an intelligent man , who had 
liv'dfeveralyearsintheIfland6f7Vwr»jf(?,Whetherhehad been at the 
Top of the P<Vof that name,and what he had there taken notice of about 
the Air ? He anfwer'd me,That he had attempted to go up to the Top of 
the Mountain,but that,though fome of the Company were able to do fo, 
he and fome others,before they had reached near fo high, grew fofick 
upon the operation they felt of the ftiarp Air,and Sulphureous exhaiati- 
ous which infefted it,that they were fain to ftay behind their Compa- 
nions,he having already found this efFeft of thofe piercing fteams upon 
his face (which when he made me this relation, was of a fair complexion) 
thattheskin begantobeofapalc-yellow, and even his hair to be dif- 
colour'd. 

The XII. Title. 
Of the Obfervatlons produced in m Animal in Changes as to Rarity 4itd Den- 

Jity made in the felf-fame Air. 
In the Experiments hitherto recited,thc Animals that were recover'd 
from a gafping Condition, have been fo, by letting in frefli Air upon 
them, and not the fame that had been withdrawn from them. Wherefore 
I thought it very requifite to try. Whether the fame portion of Air, 
without being renewM,would,by being expanded much beyond its ufu- 
aidegree.andreduc'dtoitjfcrveto bringan Animal to Deaths doorv, 
and revive him again j fince by thefuccefsof fuch a Tryal, it would no- 
tably appear, that the bare change of the confiftence of the Air, as to 
Rarity and Denfity, may fuffice to produce the abovememioHed Ef- 
fe^s. 

But to dcvife a way to put this Experiment in praSice appear'd no 
cafy matter •, fmce it required a Receiver that fiaould be tranfparenc, 
& be capabk of changing its bulk without fufFering any Ai? to getira 

or out. 

To 
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To fumiounttbcfc difficulties, the firft thing I thought on was, to 
take ft fine limber snd clear Bladder of a flieep or bogg, made more 
tranfparcnt by being anointed with Oyl, which wasdone on the out- 
fide, that the finel! of it njight lefs offend the Animal to be included. 
Thenweclipp'doffas much of the Bladder at the neck, as was j'udgM 
abfoliuely netefl'ary to make an Orifice capable of letting in a Maufe ; 
that fort of Animals being, by rcafon of their fraailnefs, the fitteft of 
thofe furnilhM with Lungs and hot blood, we conid procure. And 
whereasitfecmed very difficult, when the neck of the bladder was cut 
off,to make up fo large an orifice without wrincklcs, at which the rari- 
iied Air may cfcape; to obviate this inconvenience, we provided atound 
flickfomewhat lefs then the Orifice-, that, the wood being laid over 
with a dofeand yielding cement, (for, pitch or the like common ftufF 
will not ahvaics ferve the turn^ we might be able to tye the bladder faft 
aadclofe enough upon the thus fitted ftopple. 

And now to reduce thefc things to pradice, and by their help make 
our defigned Experiment, we included a Meufe into a Receiver made 
according to this way, leaving in the bladder as much Air.as we thought 
might fuffice him for as long a time as the Experiment was to laft. Then 
putting this limber or extenfible Receiver, if I may fo call it, into an or- 
dinary one of Glafs.and placing this Engine near a window, that we 
may fee through both of them \ the Air was by degrees pumped out of 
the evternal Receiver, (as for diftinftion fake I fliall call it,) and there- 
upon the Air included in the bladder did proportionably expand it felf 
and fo diftend the external Receiver, till being arrived at a degree of 
Rarefadion, which rendred it unfit for the inlljded Moufcs Rcfpira- 
tion,I perceived, though with fomc difficulty, in this Animal theligns 
of his being in great danger of fudden death. Whereupon the outward 
Air,being haftily let into the external Receiver, comprefled the fwelled 
bladder to its former diraenfions, and thereby the included Air to its 
former dcnfity,by which means the fainting jClonfe was quickly revived. 
Having givenhim fome convenient time of refpite, the Experiment 
was reiterated with the like fuccefs, and we doubted not but the third 
tryal, we made, would have ended as the two former did-, but that, 
whilell we were conlidering of the ficknefs of the Moufe, which,by rea* 
fon of fome opacity that could fcarce be avoided in the wrincklcd blad- 
der, was not, as to its degree, fo eafily taken notice of, it grew irrecove- 
rable by the fubfcquent condenfation of the Air. 

iV.5. The Confirmation of this by further Experiments will proper- 
ly Jfall under another Title. 

The XIII. Title. 

Of an HnfHcceJsfnll At temp to fr event the tiecejftty of ReffiratUn hythe VtO- 
dudion or growth of Animals In our Vacuum. 

Having had frequent occaiions to obferve, how quickly thofe Ani- 
mals, whofe Blood is aftually warm, did expire in our Vacnum ^ and that 
even thofe Animals with Lrtings, whofe Blood was aduaJly cold, were 

not 
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not able to live any confiderable time there-, I thought it vctywtH 
worth while, and yet extreamly difficult, to try, whetner there might 
not be fome wayes yet unpraftifed, either to make fuch Animals as Na. 
turc endows with Lungs, live without Refpiration, or at lead to bring 
futh /»/>S/, and other Animals,as can already live without Air, to move 
alfo without it in our Vfcmm. 

Therefore confidering with my felf what happens to hfmts and other 
young Animals in the Womb, and even after they come irona thence, if 
they continue to be wrapt up in the Secmdines •, though as foon as they 
are brought into the free Air they may be prefently kiJed by being kept 
from breathing : Confidering alfo,what I elfewhere relate of the flow 
Expiration of a very young Kitling in our Vacuum •, together with the 
long want of Refpiration, which Cuftome enables fome Dmr/ to en- 
dure ; Confidering thcfc things . I fay •, though I know, that fomewhat 
raiybeobjeftcdtofliew,thatthcfeInftancesarc not altogether full to 
mypurpofe-, yet they, among other things, invited me to think, that 
the leaii unlikely projeds, that occurrd to ray barren Invention, would 
bethefeth<!t follow. 

Firft,! thought fit to try. Whether the Seeis ofrcfpiring Animals 
might be either hatched or otherwife brought to produce Young' ones 
in our VMmm. For , if that could be corapaflcd,! (hould obtain my 
end. 

Next, In cafe of ray failing in the former attempt, and that, which h 
tobe after a few Lines propofed, I thought fit to try, whether at leaft I 
could not bring the JSjjfjof Infefts to hatch or be animated -, or Amtc 
/»/»Casthey call them; that were already alive, turn according to the 
courfe of Nature,into wingei InfeEls ,i% Flies or Buttcr-filhes; ("of which 
tryals and thofe of the former fort.the account properly belongs to a- 
nother place, where I relate the fuccefs of thefe and other attempts to 
produce Plants and Animals in our VacHttm.) 

Bm thirdly, Confidering that Nature has lb ordered it, that Froggt, 
though when they are grown big enough to deferve that name, they be 
amphibious Animals endowed with Lungs j yet before they attain to 
that pitch.they live wholy in the water like Fifties^I thought it the moft 
expeditious and left improbable attempt we could make.to try, Whether 
or no this Animal.being as a Fifti brought to live either in our Vaemm, 
or at leaft in highly rarified Air,would not continue to do fo, after its 
Lungs fiiould be perfeftly formed. Wherefore though I forefaw and 
foretold the difficulty, that would be met with in the profecution of 
this £xperiment,naroely that the Aercal Bnbbles,that would be difclofed 
in fuch foft Bodies upon the withdrawing of the preffure of the anibi- 
<ntjwouJ4^o violate the flight Texture of thofe tender Animals, as to 
hinder them from living long or moving freely ; yet I thought it very 
£t to attempt the TryaT,whercofIfindthisaecouot among my Adver- 
faria. 
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Exferiment I. 

We took a good Company of Tadpoles, and put thera with a conveni- 
ent quantity of water into a Portable Receiver of a round figure, and 
obfervcdjthat at the firft exudion of the Air they did'rife to the top of 
the water, though moft of them fubfided again, till the next exuftion 
raifed them. They feemed by their adive and wrigling motion to be very 
difcompofed. The Receiver being exhaufted,they continued reftlefs mo- 
ving all of them in the top of the water, and though fome of them feemed 
to endeavour to go to the bottom,and dived fome part of the way, cfpe- 
cially with their heads, yet they were immediately boy ed up again. VVith- 
in an hour or a little more they were all movelels, and lay floating on 
the water J wherefore I opened the'Receiver,upon which the Air rufhed 
in, and almoft all of them f which were many) prefently funk to the bot- 
tom, but none of thera recovered to life. 

Experiment 2. 

A little after thefe, we included a lefl'er namhct of Tadpo/es in a fmal- 
ler. Glafs.which was alfo exhaufted with the like circumAances with the 
former. And whenl found the other 7'/«d'jp«/<'j' tobe dead,I halted to thefe, 
which did not,except perhaps one, give any (ign of Life , but upon let- 
ting in the Air, thefe having not been long kept from it, fome few of 
them did recover, and fwam up and down lively enough for fome timej 
though after a while they alfo dyed. 

Experiment 3. 

Some years after I repeated the fame Experiment in a portable Recei- 
ver of a convenient kind, and though,after theExhauftion wasperfeded, 
the Tadpoles did for a while move briskly enough on the top of the wa- 
ter (none of them appearing able to dive or fwim under water ^ yet 
coming to look on them at the end of an hour, they feemed to be all of 
them quite dcad,yet continued floating. And thougn within half an hour 
after tnatjl let in the Air upon them, yet all the effeft of it was, that the 
moft of them immediately funk to the bottom, as the reft of them did a 
very little while after j none of them,that I could obferve, recovering 
any vital motion. 

Experiment 4, 

There remains an Experiment, which I often judged as well more 
hopefuil as more noble, if I could procure aft opportunity to bring my 
delign to a tryal, which I have found it very difficult to do j neverthe- 
lefsl wasable to do it once, though not fully as idefired , yet not alto- 
gether without fuccefs. 

We procured then,andwith muchadoejfomc of thofe odd Infefts, which 
lelfewheredefcribc, whereof G^«4f/ have by fome ingenious men been 
obferved to be generated about the end oi yitiguFt ,ot beginning of Sep- 
tember. 1 hcfe for fome weeks live all together in the water (as T^dpolet 
do j fwimming up and down therein, till they are ripe for a transmigra- 
tion into flyes .- which it felf isfogreata Rarity in Nature, as makes 
thefcliule Creatures recompcnce to oar Curiofity the trouble, they of- 
ten. 
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ten give our faces andhands.Suppofingthenthat,if I could get fomc of 
lbefe,and include them,being ot thofelnfefts they cull ^^tfatUia, ^nd io 
minute as they are, they may live a great while in the Receiver without 
Air, and in the meanwhile attain the Period, which, according to na- 
tures courfe, is wont to turn theminto flyes, which might come forth 
winged Creatures into a Medium not furnifhed with common Air, as o. 
thers of their kind enjoy •, fuppofing, I fay, that thefelnfecfts would af- 
ford me fome information about thefe particulars, haviag upon much 
watching met v/ith four or five of them after a fhower of Rain , that 
dropt from a houfe into a veffel laid on purpofe for it, we included 
them with fome of their water into a fmall Glafs Receiver, which being 
very exadly clofed.we iccpt in a South- window, where thefe little Crea- 
tures continued to fwim up and down for fome few dayes without feem- 
ing to be much incommodated by fo unufual an habitation ^ and at the 
endof that time,and much about the fame day, they dcvefled the habit 
they hadjwhilcft they lived as fiflics,and appeared with their Exuvla or 
caft coats under their feet,fl]ewingthemfelves to be perfeft C^rf^/, that 
ftood without finking upon the furface of the water, and difcovcred 
therafelvcs to be alive by their motion, when they were excited to it: 
but* I could not perceive them to fly in that thin medium ; to which ina- 
bility, whether the vifcofity of the water might contribute, I know not- 
though they lived a pretty while, till hunger or cold deflroyed them. 
Some thing in this Experiment may deferve ferious Refleftions j which 
I cannot fpare time to offer at. 

ji Digrejfive Experiment concerning the Expanjton of Blond And other Ant' 

mal "Jnyces. 
For fome purpofes, relating partly to Refpiration, and partly to o- 
ther Enquiries,! thought fit to endeavour to obtain what information 
could be procured, of the Confiftence and Difpofition to expand it felf 
of ^/oo^ and other Animal Liquors •, Inpurfuance of which thcenfuing 
tryals, among others, were undertaken. 

The warm Blood of a Lamb or a Sheep being taken as it was hartily 
brought from the Butchers,wherethe Fibershad been broken to hinder 
the coagulation, was in a wide mouth'd Glafs put into a Receiver, made 
ready for it^ and the pump being early fet on work, the Airwasdili- 
gently drawn out .-but the Operation was not alwaies,efpecial!y at firfl, 
fo early manifeft,as the Spirituoufnefs of the Liquor made fome expeft - 
yet this hindered not but after a long expeftation,the more fubtle parts 
of the Blood would begin to force their way through the more clammy 
ones, and feem to boyle in large clufters, fome as big as great Beans or 
Nutmeggs i and fometinies, to the wonder of the by-ftandlngPhyfitl- 
ans, the Blood was fo Volatile, and the expanlion fo vehement, that it 
boyled over the containing Glafs j ofwhich, when it was put in, it did 
not, by our eftiraate, iill above a quarter. Having alfo included fome 
Afilk^ warm from the Cow in a" Cylindrical vcfl'el of about four or fivc 
inches high, though the Operator were induced to pump a great while 
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before any intunwfcehc< appeared in the milk, yet afterwards,when the 
external Air Was fully' withdrawn, the white liquor began to boyle in a 
way tiiat was not fo eafy to defcribe,'as plcafant to behold .- And this it 
did for a pretty whi|e with fo much impetuofity, that it threw up fevc- 
ral partsofitfelf outof the wide mouthed Glafs that contained it (and 
could have contained as much raorej though there were not above two 
or three ounces of the liquor. 

A yet greater difpofition to intumefcence we thought we obferved in 
the Crf//, which was but fuitable to the vifcofity of the Texture, 

iV(?/if,that the two foregoing Experiments were made with an Eye 
caft upon the inquiry, that I thought might be made ; \Vhether,and how 
far the deftrudive operation of our Engin upon the included Animal, 
night be imputed to this, that upon the withdrawing of the Air, befides 
the removal of What the Airs prefencc contributes to life,thc little Bub- 
bles generated upon the abfencc of the Air in the Blond, /uyces, and foft 
parts of the Body, may by their Vaft number, and their confpiring di- 
ftenlion.varioully ftreignten in fome places, and ftretch in others, the 
Ve(Tels,cfpecia!Iy the fmaller ones.that convey the Bloud and Nourifh- 
mept-, andfoby ch0aking,upfome pafTages, and vitiating the figure of 
others, difturb or hinder the due circulation of the Bloud? Not to 
mention the pains that fuch diftenfions may caufe in fome Nerves, and 
membranous parts.which by irritating fome of them into Convulfions 
may haften the death of Animals, and deftroy them fooner by occalion of 
thit irritation, than they would bededroycd by the bare abfence or lofs 
of what the Air is neceflary to fupply them with. And to ftiew, how this 
produftionof Bubbles reaches even to very minute parts of the Body, 
I flialladd on this occafion (hoping that I have not prevented my felf 
on any other, )what may feem fomewhat ftrange,what I once obferved ift 
a r//)i?r,furioully tortured in our Exhaufted Receiver, namely that it had 
manifeftly a confpicuous Bubble moving to and fro in the waterilb hu- 
mour of one of its Eyes, 

Another Digrejfive Exferiment belongi-itg to the fame Title. 
To i]iew,that not only the Bloud and Liquors,but alfo the other Soft 
parrs, even in cold Animals, have Aerial particles latitant in them ^ 
we took the Livers and Heart of an £e/e, as alfo the Head and Bo- 
dy of another filh of the fame kind, cut a funder erode wayes fomewhat 
beneath the heart, and putting them into a Receirer,upon the withdraw- 
ing of the Air we perceived, that the Liver did manifeftly fwcll every 
way, and that both the upper and lower parts did fo likewife j and at the 
place where the divifion had been made,there came out in each portion 
of the fiOi divers Bubbles, fcveral of which feemed to come from the 
MedulU Spinalif, or the cavity of the Back-bone, or the adjoyning parts :, 
and the External Air being let in.both the portions of the Eele prefenr- 
ly flirunk,fome of the skin feemingto be grown empty or flaccid in each 
•f the)u. 

The 
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llie XIV. Tide. 

Of the pcwr of AjfutfaHlian to tnahle Animals te hoU cut inAirshj RarefaCltm 
on made unfit for Re/firatim, 

The piwer c/Affuefadion in other CafcsymaJe me thinliit verjviell worth trj' 
ing mha t it mould do in Refpirationi And the rather yhecaufe I prtfuned^it might 
prove an Experiment ofgeodufe3ifweJhoHiddifcover,that h] a grAdual acsf^om 
mance an Animal may be brought to live, either in a much thinner Air, or much 
longer in the fanse Air, than atfirji he could. But in regard that to make fuch a 
'Tryal ferfficuoufly entughjthe ofacitj of the Bladder made uft of in the former 
Ticle,w<i/ like to be an Impediment, 1 devifed another ruaj to obviate that Ikcoh- 
venience, which may, I hope, be eompeteatly under ftood,bj the htedfull perufal of 
the following Trjals, 

Experiment I. 

We included in a roond Violl with a wide ncckj(thc whole Gfafs being ca« 
pableofcontaining about 8 oances of Water) acyonng and fmali Moufe, and 
then tycd ftrongly upon the upper part of th^Glaffes netk a fine thin bladder, 
one of which the Air had been carefully expreffed, and then conveyed this 
Phantaftical Vcffel into a middle fixed Receiver, in which we alfo placed a 
Mercurial Crf^^ (atijufted by our elfewhere mentioned fiandard ^ ) This done, 
the Air wa» by dcgncs pumped ont,till it appeared by the G»ge, that there 
r«iiaineibut a fourth pare in the external Receiver (.ajfor diftindions fake I 
call it ; ) whereupon the Air in tbeintirnal Receiver expsndirg it fcif, 
appeared to hnve blown the Bladder almoft half full.and the Moufe feeming ve- 
ry ill at cafe by his Leaping,and ocherwife endeavouring to paft out at the neck 
of his uneafy Prifons we did, for fear' the over thin Air would dirpatch 
bins 9 let the Air flow into the externaliReceiver, whereby the b!.;dder beif g 
coropreffcd, and ibe Air in the Vibll reduced to its former denfity, the little 
Animal quickly recovered. 

Experiment^ i. 

A while afcer^without removing the bladder, the Experiment wai repeated, 
and the Air by the help of the G^ge was reduced to its former degree of Ra- 
refaftion,and the Moufe , after fome fruiilefs endeavours to get out of the 
Giaf5,was kept in that thin Air for full 4 minutes ; at the end of which he ap- 
peared fo fuk.thatjto prevent his dying immediately, we removed the Exte: - 
nal.aid took out the Internsi Receiver, Whereupon, thougWie recovered, 
yet 'twas not without much difficulty, being unable to ftand any longer upon 
Ins fect,and for a great while after continued raanifeftiy trembling. 

Experiment 5, 
But having fi ffcred him to reft a rcafonablc fpace of time, prefuming thit 
affucfadon had acciiftomed hira to greater hardflrips, we conveyed h m agsin 
into thj esternal Receiver,ind having brought the Air to the former di grce 
of Expannon,we wereable tokeephim there for a full quarter of an hour- 
though the externa! Receiver did not at all confiderab'y leak ; as appeared 
both by the Mercurial G'ge5and by the continuing diftcnfion of the Bladder, 
And'ti< won b notirg,lhat,till near the latter end of the quarter of an hour, 
not otily the Animal did fcarce at all appear diRreffed, remaining ftil! very 
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quiet ; b'jt, which it more,whercas,when he was pat in,the trembling! former- 
ly rtfentio.ne«[ were yftopohhim^nd continued fo for fonae time-, yet affer- 
wards.in fpighc of the Expanfion of the Air he was then in, they left him early 
enough And when thelnt'ernal Receiver was taken out, he did not only reco. 
ver from hs fainting fit fooncr then before; bac efcjped thofc fubfeqaent 
trembling? we have mentioned. 

Exftriment 4 » 
fncouraged by thi« fucccfsjafter, we allowed him fome time to recolleA hi* 
ft' cng h,we rcconveyed him and the odd veffcl, wherein he was indodedj into 
the former Pveceiver,andpuftipedoat the Air, till the Mercury in the Gage 
was not only drawn down as low as formerly • but near half an Inch lower, 
that there the Air rn gh- be yet farthir expanded, than hitherto it had been» 
And though this did at firftfeetn to difcotnpofe oar little Beaftj yet after a 
while hegrew very quiec,and continued fo for a fullquarter of anhoar.-whcn, 
being deiirous to try what operation a further RarefaSion of the Air woald 
have npon him.we caufeJ three ^faiftion* more to be made by the Pump, be- 
fore we difcovered him to be in manifeR danger, fat which time the Bladder 
appeared much fuller then before but then we were obliged to let the Air 
into the outward Receiver ; whereupon the Moufe was more fpeedily revi» 
ved then one would have fufpe<9:ed» 

And thefe tryals of the Power of Afftiefadionfeeined the more confider* 
able.becaufe the Air,in which the Moufe had all thii while Hved.had been clog- 
ged and infefted with the CKreraentitioas Efflaviams of his Body . for 'twas 
ihe fame all along,wc having parpofely forborn to rake off the Bladder, whofe 
regular Inturrefcencics and fhrinkings fufficiently mamfeiled, that thcveflel, 
whereof 'twas a part, did not leak. 

P S -i S C R I B t* 
Though the fffccifs of the recited, Exferiments it very fromiftng % jet a fnh- 
f(q>fent Trjalor fn>9yVi>hofe partienlaritiet are (lift out ofmj memory ^ oblige me, 
i» point of CaxdoHr^to declare, that f for fHrtherfatisfoBiony the Trjah of' the 
fowcref Aecuftotnanse in reference to Air mfitfor Refpiratioft, enght tt be b«t» 
reiurated,andto be made in differing forts ef Animali,. 

The XV» Title. 
Save Experimems Jhemngfhat Airjbttsme unfit for Refpiratiott^ maj retain 
its remted pre fare . 

Experiment t. 
We took a Moufe of an ordinary fize, and having ('not without fome diffi. 
calty) conveyed him into an Orall Glaff,fitted with a fomewhat long and con- 
fiderib'y broad neck, which we had (wrbvided, that it might be wide enough 
:oadroitaMoafeinfpightof his ftruggling. We conveyed in after him a 
Mercurial Gagc,in wh ch wc had diligently obfcrved and marked the Station 
?)f the Vercury.and which was fo faftned to a Wire reaching to the bottom of 
:beOvai Glafs, that the Gsge.remainingin the ncck.was not in danger to be 
broken by che motions of tbe Moufe in the Oval part .• The upper part of the 
long nfvk of the; Glafs war, notwithftanding the widencfs of it, berinetically 
f-^iled by the help of it Lamp and a pair of BcUowj.that we might be furc,- that 
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the imprifoned Animal, fhould breath no other Air, thenj^hat wblch filled the 
Receiver at the time when it was nipped up.This donc.the Moufe was wacched 
from time to time,snd though by rcafon of the largcncfs of the Veffel in com- 
parlfon of fo fmal! an Animal,he fecmed to me rather drooping then very near 
death at the end of the fecond hour ; yet coming to look upon him about haif 
8n hour after ,he was Judged by the Spcdators quite dcad,not.withftanding our 
fiiaking of the Veffel to rouze him up. This made me call my eyes upon the 
Gage,wherelnl could not perceive any fenfible change of the Mercuries Sta- 
tion.But being unwilling to give over the Moufe without trying whar. frcfli Air 
would do to recover him, Icaufed the fealed part of the Glafs to be broken off, 
and,rotwithfl:anding that hit continuing toappear dead increafed the confidence 
of tbo's that thought him fo,l obtained after a while fome faint tokens of life • 
though I am not fure^that they would have continued in a Veffel v;herc the 
Air was fo clogged and infeded.if it had not been that frefti Air was frequent- 
ly blown in by a pair of Bellows, whofe nofe was inferred into the neck of the 
Glafs.This frcfli Air feemed evidently .though but flowly ,to revive the gj fping 
Animal,whom I would notjHor could not conveniently takeont of the Glafs, 
till he had gained ftrcngth enough to make ufe of his Leggs •, after ivhith with- 
out breaking of the G<afs (wlwch I was loath to loofe.having then no other of 
the kind) we tookhim obi and found him qaickly able to go up and down. Af- • 
ttt which fervice.and another Tryal we had made with him,which belongs noi 
to this place.we fct him at liberty to (hifc for himfelf. 

Experiment 2» 
Such an Experiment as the former we made with like faccefs upon a fmal! 
Bird included -^itlo a Gage in a Receiver holding about a quart of Water. The 
Bird in about halfan hour appeared to be (ick and drooping, and the faintnefsi 
and difficulty of breathing increafed for about two hours and an hilf after 
that, at which time the Animal dyed,ihe Gage being not fenfibly altered ,«nlef» 
perhaps the Mercury appeared to be impelled up a little thougUtbigher than it 
was when put in • which yet might well enough proceed from forae accidental, 
aufe.,. 

E-xperlmm 3. 
To fatisfie fome curious perfons ; that it is not vi>ant of CoUmfs, bijt fome- 
thingelfeintheinduded Air,that makes it deflroy the Birds (hjt are pent up 
in it.and by the hot Exhalations that fteam from their bodies may befuppofed 
to overwarm it,wc made the following Experiment. 

In a Glafs. Violjcapacious enough to hold about 3 quarts of water , we not 
only included,bat for greater accuracy hermetically fealed ap.a fmall Bird, and 
found , that in a few minutes he began to be fick and pant ^ which Symptoms I 
fuffered to continue and cncreafe againft the mind of a learned by flander ^who 
thought the Animal would not hold out fo long) till they had lafted juft half an 
hour ; at which time having provided a veffel of water wiih Sal ArniDniacj^ 
newly put into 11,10 refrig^rat it 5(according to the way I clfewherc pubiifh- 
cd 5 ) and the liquor thus made exceeding cold, fomewhatto the wonder of 
thofe that felt it % the Viol with the fick Bird ivas immerfei in it.and kept there- 
in that condition for 6 minutes ; and yet it did not appear, in the jadgment of 
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the By-ftandersjthat the gccac refrigeration ^ that muft be this iray pro- 
caced to/thc traprifoned Air.did fcnTibly revive or refreflt the droopiag 
Animal,who manifcftiy continued to pant exceedingly as before, and, 
as forae affirm€d,raorc ^ Sathat this remedy proving ineffeftual, the vi- 
ol was removed out of the water.and the Bird fometirae after did,- as I 
foretoid.make many ftrains to Vomit (though Hie brought up little) 
followed by Evacuations do wawacd, before Ihe quite expired, which Ihc 
did within a minute or two of a juQ' hour, after the beginning of her 
imprifonmcnt. 

If I had been able / which I was not^ to procure more Birds, I 
would willingly have profecuted this Experiment by feveral other not 
unhopefuU tryais j which for want of Siibjeds 1 was fain to leave only 
defigned. 

The XVI. Title. 
Of the afe of the Air to elevate the Steams ofBoHes. 
In the Digrcffion about Refpiration annext to the 41th of our Vhjft- 
co-mechanical Experiments formerly publifhed, it ispropofed as one of 
the conliderable ufes ofthe Air in Refpiration, that, being drawn into 
the Lungs.it fcrves to carry off with it, when 'tis breathed out again, 
the Recreraentitious fteams that are feparated from the mafs of Blood 
in its Paflage through the Lungs .- from which fuliginous Excrements if 
the Blood were no: continually freed by the help ofthe Air.after nature 
had been accuflomed to that way of difcharging them, their ftay in the 
body might have very great and deftrudive Operations on it» 

For thellluftration of thisufe of the Air, I Ihall now fubjoync the 
following Experiment. 

We made by diftillation a blood-red Liquor, which chiefly confifled 
of fuch Saline and Spirituous particles, as may be obtained from ehe 
Mafsof Blood in humane Bodies •, ThisLiquor is of fuch a Nature,that 
if a Glafs Viol, about half filled with it, be kept well Itop'd, the red li- 
quor will reft is quietly as any ordinary one, without fending up any 
fmoak or vifible Exhalation ; But if the Viol be unftopped fo, that the 
external Air be permitted to come in, and touch the Surface of the L i- 
quor,within a quarter of a minute or lefs,there will, upon this Contad, 
be elevated a copious white fmoak, which will not only fill the upper part 
of the Glafs,but plentifully pafs out into the open Air, till the Viol be 
again flopped. 

My purpofe inthisTrad to forbeare fiding3>inControverfies, keeps 
me from taking notice ofthe fpeculations fuggefted by fome ofthe Phoe- 
nomena of this Liquor ; which yet I thought I might lawfully mention, 
as far as I have done it, becaufe it but adventures upon giving one of 
the Ufes rather of the Air,then immediately of Refpiration it felf ^ and 
is brought butto llluttrate what I have not found denied by any, though 
confidered by vfery, few ; namely, the office of the Air to carry off in 
Expiration th? fuliginous fteams ofthe Lungs. For,in our Experiment 
wemanifeftlyiee,that the very Contad ofthe Air may give the Cor- 
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purdes of moifl: Irodies a peculiar Vohtility,or facility to emerge in the 
form of Steams,! know,tbere arefomc Corrofive Spirits,as in Nitre and 
Saltjfimple, or compounded of them, thar,when they are very ftrong, 
emit for a, while manifcft fumes -, but the difference of thofc Liquors, 
and their inferiority to our red Spirit,in the Capacity of fmoaking Li- 
quors,might eafily enough be manifefted,if it were judged proper in this 
placc,where it may fuffice.to take notice of thefe two things: The ene 
iSjThat when the Viol has lain flopped and quiet a competent time, the 
upper half of it will appear deftitute of fumes,of which the Air, it feems, 
will imbibe, and conftantly retain ^»r a certain moderate quantity, which 
may give fome light towards the Reafon,Why the fame Air,which will 
be quite clogged with fteams,will not long ferve for Refpiration, which 
requires frequent fupplies of frefli Air ; The other is,That if the unftop°d 
Viol were placed in our VacMHm,\t would not emit any vifjble fleams at 
all,nOr fomuch asto appear iri the upper part of the Glafs it feif that 
held the Liquor ^ whereas, when the Air was by degrees reftored at the 
flopcock,without moving the Receiver it felf,to avoid injuring its clofe- 
nefs, the returning Air would prefently raife the fumes, firft into the 
vacant part of the Viol ,whence they would afcend into the Capacity of 
the Receiver •, and Iikewife,when the Air , that was requifite to fupporc 
them, was pumped out, they a^fo accompanied it,as their unpleafant fraell 
cvinced,and the red Spirit, though it remained unflopped, emitted no 
more fumes till the new Air was let in. 

One may compare with this Liquor anotherSmoakingone,mentioned 
in the 29th of the firfl pubiiflied I'neumatical Experiments,wherean Ex- 
periment is related of it,that has fomething in common with this , and 
may fo far ferve to; confirm what Is now delivered, as this alfo has 
fome things additional to that'. Befides that that Liquor being made with 
Ingredients Corrofive, and of a bad name among Chymifls themfelves, 
the fumes,that proceed from it,niay fright many from daring to meddle 
with it .• whereas this our red Spirit has been found potently medici- 
nal for fome diftempers of the Lungs by a Dr. of Phyfick^, whom I delired 
to try it. The other Phcenomena of this Liquor I (hall not flay to de- 
fcribe as not belonging to this place, and the Liquor it fdf with very 
little variation I have in the Hifiory of Cokurs communicated. 

The XVII. Title. 

Ofthehng coKtirtHawe cf a S low- worm <«»i!i a Leech alive in theVacmm 
made hy our Engin, 

In the often cited digrcffion about Refpiration.there is mention made 
of the great Vivacioufnefsof Hi?.'(/^-'y»i«>V.f as they call them , and how 
little operation the withdrawing of the Air had upon them in compari- 
fon of what 'tis wont to have on other Animals. I /liall now add by way 
of Confii'fnation,thatl madeTryal upon ordinary ivhite Snails without 
^^///jWhereof two of differing fizes (the biggefl about an Inch and a 
half, and the other about an Inch in length} were included inafmall 
portable Recciver,which being carefully cxhauftcdj and fccured againft 
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the Return of the Air, was attentively confidered by me, prefently after 
*t\vas removed from the Engine -, whereby it was eafy to difcern, that 
both the Snails thrufl out and retraced their Horns (as they are com- 
monly called^ at pleafure,though their Bodies had in the fofter places 
pretty ftore of newly generated Bubbles flicking to them: but though 
they did not loqfe their motion near fo foon, as other Animals were in 
our Vacmm wont to do ; yet coming to look on them after fome hours, 
they appeared raovclefs and very tumid, and at the end of 12 hours the 
inward parts of their bodies Teemed to be almoft vaniflied, and they 
feemed to be but a couple of fmall full-blown Bladders ^ and on the let- 
ting'in of the Air they immediately fo Ihrunk, as if the Bladders having 
been prick'd,the receding Air had left behind it nothing but skins •, nor 
did either of the Snails afterwards, though kept many hours, give any 
Ugns of life. 

Upon a fuppofition that the cold, and clammy Conftitution of Snails 
might be a main caufe of their being able to endure the abfence of the 
Air fo well, I thought it worth Tryal, whether Efts and Leeches might 
not yet be more able to continue in our Vacuum then a Snail •, and ac- 
cordingly fome Experiments were nude perfuant to that Curiofity •, the 
moft fully rcgiftred whereof are thefe that follow. 

Experiment I. 

We included in a Receiver, whofe Globular part was abo'ut the big- 
nefs of a large Orangc,onc of that fort of Animals, that they vulgarly 
call Efts : having withdrawn,but not foilicitoufly,the Air, and fecured 
the vcflel againft the unpermitted return of it, we kept him there aboat 
48 hours, during all which time he continued alive, but appeared fome- 
whatfwelled in his belly •, his under-chap moving the very firft night, 
but not the day and night following. By opening the Receiver at length 
under water,wc perceived.that about half the Air had been drawn out. As 
foon as the water was impelled into the Glafs, the Animal, that was be- 
fore dull and torpid, feemed,by very nimble and extravagant motions, 
to be ftr angel y revived. 

Experiment 2. 

We took a Leech,thit was of a moderate bignefs,or fomewhat fhort of 
jt,and having included it together with fome water in a portable Rcr 
ceiver, that was guefl'ed to be capable of holding about 10 or 12 ounces 
of that liquor -, the Air was pumped out after the ufual manner, and the 
Receiver being removed to a lightfomc place, we obferved, asweexpe- 
ded,that,theLeechkeepingherlelf underwater, there emerged from 
divers parts of her Body ftore of Bubbles, fome of them in a difperfed 
way, but others in Rows or Files, if I may fo fpeak,that feemed to come 
from determinate points. Though this Produdion of Bubbles lafted a 
pretty while, yet the Leech did not fecm to be very much difcompofed 
by her prefent condition This done we difpofed of the Receiver, which 
was well fecured from the ingrcfs of the outward Air, into a quiet place, 
where wc daily viiited it once at leaft,or oftner,as there was occ.alion j 
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stnd found the Leech foniewhat failened by her tail to that part of the 
Glafsthat was under water, and foraetimes wandring about that part, 
which was quite above water ; and ftill,when wc endeavoured, to excite 
her, (he quickly raanifefted her felf to be alive : And indeed (which will 
be thought ftrange^ appeared fo lively after the full expiration of five 
natural days,that expefting fomething might have happened to the Re- 
ceiver, and thereupon refolying to try how ftanch it had continued, I 
dpened it under water, by which means the outward Air impelled in fo 
muchof that Liquor,thatI wasfatisfied, the Receiver was immediately 
before as well exhaufted,as others arc wont to be in our Pneumatical Ex- 
periments, 

The XVIII. Title. 
Of what happened to fame Creeping InfeSh in our Vacuum. 

Notwithftanding the great Variety of Reptills, that Nature does al- 
mpft every where produce j yet the inconvenient time and place,where- 
in the following Tryals were made,fupplyed me with fo few, that about 
thefc Animals 1 find among ray Adverfaria no more then the enfuing 
Notes. 

Expertmtnt , i . 

We took five or ^i% Caterpillars of the fame fort ^ but I could not tell 
to what ultimate fpecies the Writers about Infeds.reterred them. Thefc 
being put into a feparable Receiver of a moderate fize, had the Air 
drawn away from them,and carefully kept from rctarning.But notwith- 
ftanding this deprivation of Air, 1 found them, about an hour after, mo- 
ving to and fro in the Receiver •, and even above two hours after that, 
I could by fliakingthe Vetfel, excite in them fome motions, that I did 
not fufped to be Convulfive. But looking upon them again fome time 
before I was to go to bed fwhich may be was about lo hours after they 
were firit included J they feemed to be quite dead, and, though the Air 
were forthwith refiiored to them, they continued to appear fo, till I 
went to Bed ; ycc^^for Reafons elfewhere exptrefVed,! thought fit to try, 
whethertimc might not at length recover them, and leaving them all 
night in the Receiver,! found the next day, that 3,if not4of them,were 
perfeftly alive. 

Experiment 2. 

We took from an hedge a branch, that had a large Cobwebb of Ca- 
terpillars in it,and having divided it into two parts, we put them into 
like Receivers, and in one of them fliut up the Caterpillars together 
with the Air, which from the other was exhaufled. The event was. That 
in that which had the Air, the little and difficultly vifiblelnfeds, after a 
fmall time, appeared to move up and down as before, and fo continued 
to do for a day or two ^ after which, other occafions made the Experi- 
ment to be neglefted .• whereas that Glafs whence the Air had been 
drawn out,and continued kept out, Ihewed after a very little while no 
motion that wc could perceive. But to try, Whether Caterpillars may 
continue fo far alive in our Vacunm all the winter, as the next Spring 
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«r Summer to procctd in the tfanfmrgration to a Bittt?rflY, is a Tryal 
tfrat ive have but besunjand thiirefore muft not pretend to fay any tiling 
about its Event. 

The XIX. Titit. 
Of the Phxmmefjafiiggejted,'byy^\njgtdiltiit6t% in our VMtffm. 
WhcnourPhylico-inechanical Ixperimcnts wete difpatched to the 
Prefs, the inconvenient feafon of the yeiW.aHd the difficuity df majiing 
theReceiyers,! then cmpl'oycd.to keep outtheAir for anylong tinie,lhin- 
dered mc from thenpublifhing above a Tryal or two of what would hap- 
pen to Pf^ihged JhfeSls In our Vacuum. But afterw^ards being provided of 
more commodious Veflelis, I thought fit atfeveral times to repair tfrat 
Omiflion by various Attempts, where of the'chief cnfuc. 

^kpefimn't I, 
There "wer^ taken 4 middle-fiz'd .f/efi-flies^ which having their heads 
cutofFwereiftclofedin a Portable Receiver, farniihcd 
:stovemk nth with a p'r etty 1 ar ge P ipe and a Bubble at the end. As foon 
abdut 9 uGlec^ as'the Receiver was JBxhauftcd, thofe Flies loft their mo- 
at.night. jj^jj ^y,,hich was not bri«k before^ ) an hour or two after, 

I approached them to the fire, which reftored not their 
Motion'to them (but as to one of them I fufpeAed it had a Languid mo- 
tion for a while ; ) wherefore 1 let in the Air upon them, after which in 
avery Ihort time (thOaghnOtimmediately) they began one after ano- 
ther to more their JLeggs,and one or two of them to walk ; and having 
kept them all night in a warmplace, when I Tent one the next morning 
•totry,if they would manifeft any motion, he told me, that for awhile 
they did,though,w^hen'I afterward rife myfelf, I could not 'perceive any 
motion in them. 

Experiment 2. 
About Noon we clofed up divers erdimtry F/ief ^a.nd a Bee or Wafp ; all 
which, when the Air was fully withdrawn, lay as dead, favc 
S^ft. 11 th. that for a very few minutesfome of them had Gonvulfive mo- 
tions in their Leggs. They' continued in this ftate48 hours, 
after which the Air was let in upon them, and that not producing any 
fign* of Life in them,they were laid in the Meridian Sun, but not any of 
them feem'd in any degree to recover. 

Experiment 3. 
Wcpura great i^/^/&-^ into a very fmall portable Receiver, where 
at firft it appeared to be very brisk and lively, but as foon 
Htcth nxh. as the Air was drawn out, fell on his back andfecmedto 
have Gonvulfive motions in her feet and Pro^o/cZ/j from 
whence (he prefently recovered upon the letting in of the Air ^ which, 
being drawn out again, flie lay as dead : but a while after, ("within a 
quarter, or half an hour) I perceived, thatupon fhaking the Receivcr,fi]e 
itirrcd up and down,(but faintly.) This was done pretty late yefter- 
siigbt, lince whence I had not occifion to look on the Glafs, tillthis 
night alter Sopper, when I found tlie fly not (whileft I ftayed to endea- 
vour 



vour it") to be recovered cither by warmth.or letting in the Air. A while 
after this Note was written, this Fly recoveredjand being next morning 
fealedup again in that Glafsjaiid ke^48 hours, thftugh over the Chim- 
ney, died for good »nd all, 

Experiment 4. 
We took a large C7nt(f>»^o/);>*r, whofe Body, bcfides the Horns and 
Lirabsjwas about an Inch in length, and of a great thicknefs in Propor- 
tioit to that length.-this we conveyed into a Portable Receiver of an O- 
val form,and capable of hGlding(by oargue{'s)about a Pint of water and 
more,and having afterwards pumped out the Air .till by the Gage it ap- 
peared to have been pretty well dyawn out,we took care, no Air fhould 
reenter to di'Jturb the Experiment. The fuccefs whereof was this : Firft, 
Thoughjbefore the Exhauftion of the Air was begun.the Grafhopper was 
ftirring,and lively.and continwed fo for a while after the beginning of 
the Operation.., yet when the Air b^gan to l^confiderably rarificd, he 
appeared to be very ill at eafe,and feeracd to fweat out of the Abdomen 
many little drops of Liquor,which being united trickled down the Glafs 
like a little ftf cam, which made at the Bottom a fmall Pool of clear Li- 
quor, angountlng to near a quarter of a Spoonful, and by that time the 
l^eceiveir was ready to be taken 0;ffi the Grafliopper was fallen upon his 
back,andlay as dead. Secondly, Though bavins a little after laid the 
Giafs in a South window, on which theSun then lhone,I perceived fome 
flow motions in the Thorax, as if he ftrained to fetch breath •, yet I was 
notfure they were not Convulfivc motions, and what ever they were, 
they lafted but ti while, and then the Animal appeared to be quite dead, 
and to continue So for three hours from the removal of the Receiver, 
Thirdly, that time being ex'piredjthe Glafs was opened and the Air let 
in upon him, notwithftanding which there appeared no fign at all of 
Life ; but imagining there might be fome time requifite to recover him 
out of fo deep a fwoon,! let the Glafs reft in a convenient Pofture, that 
the water that came from hiru might not endanger him,for a quarter or 
haifanhour,andthoughI then perceived no lignsofLife, yet being 
deliroiis to perfue the Tryal yet further, I caufedhira to be carried into 
a Sunfliinyplace,where.the Beams of a declining Sun prefently began 
to make him ftir his Limbs, and in a fliort time brought him pcrfcftly to 
Life again. 

Experiment 5. 
■WctookoneofthoCeT^jVu^ Beetles t\\cy. csXX Roje-Flies, and having 
included it in a very fmall rornvd Receiver, which we ex- 
hauftedyand though he that attended the Engine, affirmed, j^ii the 15th. 
it ftrugled, much whileft ,the Air was withdr^wing,yet pre- 
fently att^r,! could perceive but little motion (and part of that feemcd 
almoft Convullive) and afterward going abroad, and not returning to 
look on the Glafs till about 6 hours after, the Fly feemed quite dead, 
and difcovere4 not any motion upon that of the Glafs. And within 
about an hour aftefs though I let the Air rufli in ^ yet no lign of Life 
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enfued,neUhcr imrnediatery,norfor a pretty while after. So tfut fufpc- 
^ing the fly t<? be really dead, axKl yce not refolutely concluding it., 
though I would then wait no longer, yet three or fOurhours after |fw<,.. 
about 10 of the Clock at night j I returned to the Receiver, and found 
the ^i?^f/f lively enough. Whereupon I caufed the Glafs tobeagoin 
.exhaufted,and fecurea frOm the Ingrcfs of the Air,during which time' the 
Animal feemed to be much difquietedby what was done to it, but did 
not loofe its motion before I went ttr bed, which was.foon after. 

Exfettment 6. 
hhoMt Butterflietl t^tatmhtr I made feveral Tryals, thoftof whtA 
thanced to be loft ; but thus much I very well remember, that having 
obferved them not only to live but to move lon'ger then was'expeded, 1 
chofe to include divers of them in Receivers fomewhat large, efpecially 
that I might fee,whether in fo thin a Medium fottjc or other of them , by 
the help of their large wings, would be able to fly. But though, whilclt 
the Air continued in the Glafies, thtfy flewaxftively as wellas freely up 
and down j and though after the Exhauftion of the Air,they continued 
tx) live and were not movelefs ; nay though at thebottom of the Recei- 
ver they would even move their wings and a little flutter, yet I could 
not perceive any of them to fly,by which rmean, perform anyprogreC- 
ilve motion fupported by the Medium oilly. And by fref^uently inverting 
the Receiver (which I took care ii6^^Hld be pretty long to let them fall 
from one extream to the other, )they would fall like dead Anlnials with- 
out difplaying their wings, though fuft as they came to touch the Botr 
tora,fome of them would fometimes Teem to make fome ufe of theq., but 
not enough to fuftain therafelveSjOr to-keep their falls from being rude 
enough. 

The XX. title. 
Of the neceffity of Air to the metion of ftichfmiull Creatures, tu Ants and even 

Mites themfelves. 
In the Experiments hitherto mentioned, the Animals, on which the Tryal's have 
been made,mre divers of them of a mod^hate ' Bfilk^; andothers of them ^ though 
fma!l\yet not of th^leafi Jiz,es that Nature afforded jfts. JVherefore I thought f^t 
to annex the fol/oiving Experiments, wherein I dejigned to examine, fVhether even 
thofe minute forts of Animals , whofe bulk^is thought the mofi comemftib'le, have 
not, as well as the greater, need of the Air, if net to make them live , yet at leaft 
to enable them to move. 

A pretty number of Ants were included in a fma:!!' Portable. Receiver 
cxhaufted yeftcrday about noon ,- Between 6 and 7 in the Afterpooa 
ihcy feemed to be all quite dead.and the rather ,becaure,though they were 
very lively juft before they were fealed up,running briskly up and down 
the Bubble they were in -, yet they grewalmoft movelefs as foon as the 
Air was cxhaufted -, and a little while after appeared more fo .• though 
I then fufpeded nvore then I llnce dtd , that they were much inconveni- 
enced by fome fmall glutinous fubftancc that feemed to have got into 
the fmall Receiver from the Vapours of the Cement. When Ilooked on 
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them at the the time lately mentioned, i opened the Glafs, whereupon 
the Air ruflied in •, but no ilgn of Life appeared for a great while in any 
oftbey^Mts: but looking upon them this morning about 9 a Clocji, I 
found many of them alive and moving to and fro. 

It hfaid by Naturalifis ftpen the Authority of Aniiotle,that the Ammal, the 
Greeks c aI I S.ta.u-,i^ the minute fi of Living Creatures. Bi^4thofe of this fort beine- 
•very hard, if at all.,to be met mth here, J thought fit to make fame Experime^it^s 
ufon the leaft of the Terre^rid Animals I couU procure , and try, y^bether or m 
Mites themfelves^vphich are reputed but Living Points , and not to be taken na- 
t 'ce of by the naked Eye to be Hving,but by motions rrhich even an attentive one can 
fearcedifcoverjtandinneedofthe Air -^ efpecially beeaufe, in cafe they do, it 
mayfuggeft to mfome odd Refections upon the ftrange fubtlety and minutenefs of 
the Aerial particles ,iivhieh mufi be capable of flowing in and paffing out at the in- 
vifible andalinefi in-imaginable fmall pores and other cavities of the parts of an 
Animal, Tvhofe entire body is reputed but a Phylical point. 

We conveyed then a pretty numberof^/rf/, together with the moul- 
dy Cheefe,they were bred in to nourifli them, into 3 or 4 Portable Re- 
ceivers ('which were all of them very fmall,^ not much differing in fize. 
From allof thcfe,fave one, we withdrew the Air ; and then, making ufc 
of our peculiar contrivance to hinder its return,we took them one after 
artOther from theEngin,and laid them by,for further obfervation. That 
one, which I took notice' that we had refer ved, and in which, toobferve 
the differeiice,we thought fit to leave the Air,was fealed at a Lamp-fur- 
nace after the ufual manner of nipping up Glalfts there. This done, there 
remained nothing but to obferve the Event of our Tryals, which affor- 
ded us the enfuing Phcenomena •, 

1. Thofe Mites, that were indofed in thefmill Glafs that never came 
near the Engin, continued alive and able to walk up and down for above 
a full week, after they had been put in, and poflibly would have continu- 
ed much longer, if the Glafs had not been accidentally broken, 

2. As foon as ever one of the Receivers was removed from theEn- 
gia, I looked with great attention upon it •, and though juft before the 
withdrawing of the Air the Mites were feen to move up and down in 
it •, yet within a few minutes after the Receiver was applyed to the En- 
gin, I could difcern in them no Life at all, nor was any perceived by 
fome younger Eyes then raine,whereunto I expofed them. Nay by the 
iielp of a double Convex-glafs (that was fo fet in a frame as to ferve me 
as a Microfcope on fuch occalions) I was not able to fee any of them ftir 
up and down. Nor was any motion taken notice of in the other fmall 
Receiver of likebignefs and fliape with mine.by them that had exhaufted 
it- of Air. And' my occafions not permitting me to attend the obfervati- 
on any longer in the place where 'twas mad6,I took the Receiver, 1 had 
fo attentively conOder'd my felf, a^ong with me in the Coach, and ha- 
ving occafion to make foracftay about an hour after, I looked upon it 
attentively again,but could not perceive any of the Afites to fiirr ; and 
the like unfiiccefsfull obfervation I made when I had a conveniency 2 
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or 3 hours after that. And the place I did it in being one,whercI thought 
my fclf as it were at home,I firft let in the Air, to try if the Mites were 
not quite dead, and though neither upon its rufliing in, nor during my 
flay therc,I could perceive any of them to ftir •, yet I left the Receiver 
unltopt as it was in the Window, upon a fufpition that the Air nught 
not be able to produce its operation upon them in a Ihort time. 

3. And therefore palling by the fame place about 2, or 3 daycs after, 
I called in to look upon my Receiver, and found a number of my little 
Animals revived, as an attentive Eye might eafily pcrceiyc by the mo- 
tion of certain little white fpefts, when it was helped to obferve itby 
little marksjl made on the outfide of the Glafs (which was purpofely 
chofen thinn and clear; near this or that Mitc.with a Diamond •, by the 
approach to,or Recefs from which Marks,the progreffive motion became 
(perhaps within 3 minute) plainly difcoverable,efpecialJy if we yfed the 
following Expedient,(which I found the bell of thofe I try'd,) namely, 
That,when the Eye perceived little white fpecks that looked like Mites, 
the Receiver fliould be fo turned and returned, that the bellies and feet 
of thofe little Creatures were uppcrmoft, notwithftanding which they 
would not eafily drop down, b"t continue their motiooj which fpecks 
being made upon the Concave furfacc of the thin Glafs it felf (to which 
you may approach your Eye as much as you pleaf^Jare thereby rendred 
much more eafily vifible. But, this being only; intimated upon the By, J 
proceed to take notice, that in the newly mentioned Receiver the Mites 
did.by ftirring up and down .continue to appear slive for sorjdayes 
after,if not longer. I fliould not, I confefs, have thought it ridiculous 
to fufped,that the Mites,which at firft loQ their motion,did at lail red- 
ly dye,and that thofe,! after faw llirring up and down, were others new. 
ly generated in the included mouldy Cheefc : But I was not apt to 
think this fufpicion probable -, not only becaufe of the extream difficul- 
ty of making any living Creature to be generated in Faem ^oy/iam, but 
becaufe it did not feem agreeable to what I eifewhere noted about the 
way and time of thePropagation of Mites,whofeEggsI have divers tiflies 
obferved with pleafure,that at a feafonof the year, that was net favou- 
rable (for thefe things happened in a cold March,) «ewly gejierated 
Mites Ihould in 2 or 3 daycs grow up to their juft bigiiefs, which, fcveral 
of thofe, we obferved, feemed to have attained. 

4, Butbccaufeit doth not by the third Phcemmenam^^&it, Whether 
or no, in cafe our Mites had been kept in a raoveleis ilate for a much 
confiderablerj time then 3 or 4hours,they would have been recoverable 
by the admiffion of the Air ; I fliall add, to fatisfy that doubt, That o^ns 
of the Portable Receivers above-mentioned, being exhaufted and care- 
fully fccured from the regrefs of the Air, was kept from Munday morn- 
ing to Thurfday morning ; after all which time, our attentive Eyes be- 
ing unable to difcover any figns of Life among the included Mites,, the 
Air was let in uponthem,and,aftcr no long time, had fuich an operati- 
on upon them, that both I and others could plainly fee them creep up 
and down in the Glaffes again. An 



